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TECHNICAL MEMORANDUM 


QUALIFICATION TESTING OF SOLID ROCKET BOOSTER DIAGONAL STRUT 
RESTRAINT CABLE ASSEMBLY PART NUMBER 10176-0031-102/103 

1. INTRODUCTION 


This Technical Memorandum (TM) presents qualification test results for solid rocket booster (SRB) 
diagonal strut restraint cable assembly part no. 10176-0031-102/103. During flight, this assembly is 
exposed to a range of temperatures. MIL-W-83420 defines the breaking strength of the cable to be 
798 kg (1,760 lb) at room temperature; however, it does not define cable strength at 669 °C (1,236 °F), 
the maximum temperature to which the cable is exposed during the first 2 min of flight. 1 The cable, which 
is able to be built from different corrosion-resistant steel alloys, may also vary in its chemical, physical, 
and mechanical properties at the tested temperatures. 

Analysis of the cable at the tested temperature, when using the standard knockdown factors 
for untested requirements given in MSFC-HDBK-505, “Structural Strength Program Requirements,” 
produced negative margins of safety. 2 However, MSFC-HDBK-505 also stipulates conditions where 
a less conservative safety factor of 1 .4 and less conservative knockdown factors are appropriate if they 
have been verified by testing. 2 SRB document 90PLN-0064 provides requirements for qualification 
testing the strut retainer assembly. 3 


2. BACKGROUND 


The restraint cable assembly is a steel cable with two terminal wire-rope clevis ends, pins, and 
cotter pins. The clevis ends and pins are picked from standard military specification hardware to inter- 
face with the external tank attachment ring and the diagonal strut assembly (figs. 1 and 2). The terminal 
wire-rope clevis ends are swaged onto the steel cable in accordance with MIL-T-6117. 4 



Pin, Cotter (2 Required) 



Figure 2. Strut retainer assembly installation. 


This TM presents test results for three lots of MIL-W-83420, 0.317-cm (0.125- or 1/8-in) diam- 
eter, type 1 (nonjacketed) cable to loads required to restrain the diagonal strut during the first 2 min of 
flight and, ultimately, to failure. 1 The first lot consisted of available flight cable assemblies that existed 
in United Space Alliance (USA) stock. The other two lots were obtained from new procurements, with 
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documentation that the wire ropes are from two different wire lots or spools. Test results qualified the 
available restraint cable assemblies and all future buys of restraint cables manufactured under the same 
procurement specifications for flight. 
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3. TESTING AND EVALUATION 


3.1 Testing 

Mechanical testing was completed June 6, 2004 and was performed in accordance with 
ASTM-E-8 and test procedure SRB-QUAL-04-0064 for the first lot of cables. 5 ’ 6 Five restraint cables 
were each pulled to failure at room temperature and at 671 ± 5 °C (1,240 ± 10 °F) in accordance with 
the referenced procedure, 90PLN-0064, and memorandum MP41 (04-063). 3 ’ 7 Testing was completed 
for the other two lots on August 6, 2004. Ten additional restraint cables were each pulled to failure at 
room temperature and at 677 °C (1,250 °F) in accordance with the referenced procedure and plan. 3 

Table 1 shows analysis of the test results, including the calculation of a knockdown factor using 
methods described in chapter 9 of MIL-HDBK-5. 8 

Each cable was photographed before and after testing. All tests at room temperature were video- 
taped, and appendix A shows still images taken from the videos. 

Procedure checklists were used for each test, in accordance with SRB-QUAL-04-0064, and 
they are shown in appendix B of this TM. 6 


3.2 Evaluation 

A value, R, was calculated for each pair of room temperature and elevated temperature tests. 
This value is the reduced ratio for the peak load tests at the elevated temperature, 677 °C (1,250 °F), 
and room temperature. Mean and standard deviations were then calculated for the R value. 
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Table 1. Mechanical test results. 



Test Temperature 

Peak Load 


ID 

(°F) 

<ib) 

Ratio, r 

5369RT-1 (408899) 

73 

1776.7 

- 

5369RT-2 (408899) 

72 

1781.9 

- 

5369RT-3 (408899) 

72 

1797.7 

- 

5369RT-4 (408899) 

72 

1792.5 

- 

5369RT-5 (408899) 

71 

1779.8 

- 

104236RT-1 

71 

1900.3 

- 

1 04236RT— 2 

71 

1863.3 

- 

104236RT-3 

71 

1899.4 

- 

1 04236RT— 4 

71 

2008.5 

- 

1 04236RT— 5 

71 

1981.6 

- 

07 1 081 RT— 1 

70 

1956.8 

- 

071081 RT— 2 

70 

1954.4 

- 

071081 RT— 3 

71 

1891.5 

- 

071081 RT— 4 

70 

1925.6 

- 

071081 RT— 5 

71 

1939.8 

- 

Average 

- 

1883.32 

- 

5369ELV-6 (408899) 

1,250 

322.2 

0.1813 

5369ELV-7 (408899) 

1,259 

342.1 

0.192 

5369ELV-8 (408899) 

1,258 

323 

0.1797 

5369ELV-9 (408899) 

1,254 

330.3 

0.1843 

5369ELV-10 (408899) 

1,254 

337.8 

0.1898 

104236ELV-6 

1,253 

387.8 

0.2041 

104236ELV-7 

1,259 

370.6 

0.1989 

104236ELV-8 

1,251 

399.8 

0.2105 

104236ELV-9 

1,250 

392.7 

0.1955 

1 04236ELV— 1 0 

1,251 

402.4 

0.2031 

07 1 081 ELV— 6 

1,251 

374.7 

0.1915 

071081ELV-7 

1,254 

383.2 

0.1961 

07 1 081 ELV— 8 

1,252 

388.8 

0.2056 

07 1 081 ELV— 9 

1,258 

358 

0.1859 

07 1 081 ELV— 1 0 

1,240 

361.3 

0.1863 



sum = 

2.9 



r-bar = 

0.1936 



s = 

0.0094 

At 677 °C (1 ,250 °F), knockdown factor R = 

0.1892 


At the working temperature of 677 °C (1,250 °F), the lower 95-percent confidence interval 
estimate, or reduced ratio, of the mean percentage was determined from percentage values for each lot 
at that temperature. If r equals percentage values, r - bar equals the average of these values, and n equals 
the number of such percentages, estimated standard deviation, s, and reduced ratio, R, can be determined 
using the equation: 


S 2 = sum(r-r-bar) 2 /(n-l) , 


( 1 ) 


or 


= |^sum|r 2 j-(sum r) 2 /nJ^(«-l) , 


( 2 ) 
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and 


R - r - bar - tsj n 1 / 2 


( 3 ) 


where ns a 0.95 fractal of the t distribution corresponding to n - 1 degrees of freedom. In this case, the 
t used was t= 1.753 for alpha = 0.95 and n = 30. 
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4. CONCLUSIONS 


A calculated knockdown factor of 0.1892 was determined for the restraint cables. That value will 
be used during structural analysis of the restraint cables in the elevated temperature condition. When 
combined with the minimum breaking strength of 0.317-cm (0.125- or 1/8-in) diameter, type 1 composi- 
tion rope according to table 1 A of MIL-W-83420, this knockdown factor provides a minimum breaking 
strength of 151 kg (333 lb) at 677 °C (1,250 °F). 1 
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APPENDIX A-PHOTOGRAPHS BEFORE AND AFTER TESTING 




SRB Diagonal Strut Restraintj 
Cable Assembly Test 


(a) I I f (b) 

Figure 3. 071081-RT-l (a) before testing and (b) after testing. 


8 


(b) 

Figure 4. 071081-RT-2 (a) before testing and (b) after testing. 



■ 


SRB Diagonal Strut x 

Cable Assembly Test { 


Lot 071081 


Sample 


# RT-2 




Figure 5. 071081-RT-3 (a) before testing and (b) after testing. 





Figure 6. 071081-RT-4 (a) before testing and (b) after testing. 


(a) 




Figure 7. 071081-RT-5 (a) before testing and (b) after testing. 
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Figure 8. 071081-ELV-6 (a) before testing and (b) after testing. 






Figure 9. 071081-ELV-7 (a) before testing and (b) after testing. 
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Figure 10. 071081-ELV-8 (a) before testing and (b) after testing. 
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(b) 

Figure 11. 071081-ELV-9 (a) before testing and (b) after testing. 
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Figure 12. 071081-ELV-10 (a) before testing and (b) after testing. 








SRB Diagonal Strut Restrict 
Cable Assembly Test ^ 

Lot 104236 
Sample # RT-1 


(b) 



Figure 13. 104236-RT-l (a) before testing and (b) after testing. 



Figure 14. 104236-RT-2 (a) before testing and (b) after testing. 
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Figure 15. 104236-RT-3 (a) before testing and (b) after testing. 


(a) 



Figure 16. 104236-RT-4 (a) before testing and (b) after testing. 






(b) 


r — / 

1 


SRB Diagonal Strut 
Cable Assembly 

Lot 104236 
Sample # RT-5 



Figure 17. 104236-RT-5 (a) before testing and (b) after testing. 



Figure 18. 104236-ELV-6 (a) before testing and (b) after testing. 
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Figure 19. 104236-ELV-7 (a) before testing and (b) after testing. 
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(b) 

Figure 20. 104236-ELV-8 (a) before testing and (b) after testing. 
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(b) 

Figure 21. 104236-ELV-9 (a) before testing and (b) after testing. 
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Figure 22. 104236-ELV-10 (a) before testing and (b) after testing. 
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SRfci Diagoi 
Cable 


at Strut Restraint 
isembiy Test 


A 

I. 

h\r ft RT-1 


SRB Diagona 
Cable Assfe/ 


Restraint 

Test 


(a) 


(b) 


Figure 23. 5369-RT-l (a) before testing and (b) after testing. 


SRB Diagonal Strut Restraint 
Cable A^embly Test 


L<| 53C9 


Sarnie * RT-2 



kStrut Restraint 
irnbly Test 


(a) 


(b) 


ii 


Figure 24. 5369-RT-2 (a) before testing and (b) after testing. 
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SRB Diagon 


Cable As sembly Test 


Strut Restraint 


SRB Diagonal Strut Restraint 
Cable A%/mbly Test 


LC 1 5369 


Sarr ae * RT-3 


(a) (b) 

Figure 25. 5369-RT-3 (a) before testing and (b) after testing. 


(a) 



SRB Diagon 
Cable 


As 51 


I Strut Restraint 
embiy Test 

5369 


Lo 


Samp > ^ RT-4 


i 


(b) 



Figure 26. 5369-RT-4 (a) before testing and (b) after testing. 
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(a) 


H 


SRB Diagoi al Strut Restraint 
Cable ^ ssembly Test 

ot 5369 

RT-5 



(b) 


SRB Dia^bml Strut Restraint 
Cable J^lsennbty Test 

ufct 3369 
Sarm)l0 # RT-5 


Figure 27. 5369-RT-5 (a) before testing and (b) after testing. 


| IHMI 

I 

SRB Diagonal Strut Restraint 
Cable Assembly Test 

Lo 369 
SamplJ 1 Elv-6 


(a) 


| \HUI 


SRB Diagonal Strut Restraint 
Cable Assembly Test 

Lo 369 
Sampltl 4 Elv-6 


i 


(b) 


Figure 28. 5369-ELV-6 (a) before testing and (b) after testing. 
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Figure 30. 5369-ELV-8 (a) before testing and (b) after testing. 
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APPENDIX B-PROCEDURE CHECKLISTS 
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRJ3-QUAL-04-0064 

Revision: Basie 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 

6.0.1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 


Verification Procedures 


Verify PQAR 



6.0.2 Note serial number or other identification for the Restraint Cable in 
test: 


/4V' a Y 


6.0.3 Mount the Restraint Cable into the fixture. 


* 


a n a 


Apply three thermocouples, one at the top, middle and bottom ot tne 

r~~v t _ _ * _ A. /""v I 1 _ / 



A M&kj-at'Q? 




Restraint Cable. 


V 


erify PQAR 7j7J 


6.0. 5 Photograph set-up. 

X 6.0.6 Install furnace and heat to 1250F (HT tests only). 

6.0. 7 Begin video. 





A K 'AM 

W 


-V6 0 8 Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). ^ LMk 

Verify PQAR /»//) 


//A 


6.0.9 Document temperature of test article. 


75*^ 


'?qar\ 


Witness hQAk 

6:0.10 Ramp load to approximately 45 pounds at a load rate not to- exceed- 5 


' O/sA \ 

... 'X •- 


inches per minute. y<p, h /h 


Witness PQAR 



6.0.1 1 Verify load is at approximately 45 pounds and all instrumentation is /0\ 7 ~ 2 
functioning. 


Verify PQAR/ &|y\ 


6.0.12 Continue increase load until failure occurs.: 


Witness PQAR 







ED33 / MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-Q UAL -04-0 064 

Revision: Basic 

Date: 7/26/04 

Page 7 of 9 

A 


6.0. 13 Verify load and instrumentation. 

6.0. 14 Stop video. 

6.0. 15 Document load and location of failure: 

Failure load 

Failure location: 4M 


/MASm\ y -^2 O Y 

/ S4u_\ 


Verify PQAR^gL 


swage 


y / — inches from cable end Ce~.7*r*. 

A'/A _ other 

Verify PQAR 


A 


USA ) 


6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Ziploc bag and identify. 


/ as 


\ a d 

WAPv 


XlAs\ 7 - 2 $' & A 


veiny 

6.0.18 IF any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321) 867-1757 
Pat Roberts (321) 867-1757 

Mark Hi Si (256) §AA-AQ2^ Q r Rnari Puna /?5R\ RAA-QZAR 
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EDS 3 / MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 


6 . 0.1 


6 . 0.2 


6.0. 3 

\/o r \ a 

6.0. 5 
X6.0.6 

6.0. 7 
X6-0.8 

6.0. 9 
6-8. 1-8 

6 . 0 . 11 
6 . 0.12 


Verify calibration is current for a!! calibrated test equipment in /\ 

accordance with ED33-WI-012 Mechanical Testing Calibration and /4 Isa\t 
V erification Procedures 

Verify PQAR 

Note serial number or other identification for the Restraint Cable in 
test: 



Lcji 6AA9_ FTTzcL 


i P'S? 

/ MO % 


_34Q 


Verify PQAR 



Mount the Restraint Cable into the fixture. 


/m\ 

/teA 3A\ 7 ~ 3, *4 


Verify PQAR/2^ 


& \ 

AAfJfJiy Ulfdd UlCIIIlUCUUpiCb, UIIC d L LHC LUfJ, IIIIUUIC CHIU UULIUII1 Ul U Id 7~2 0 Y 

M//t 


Restraint Cable. 

Photograph set-up. 

install furnace and heat to 1250F (HT tests only). 
Begin video. 


Verify PQAR Ay/r 


/NASA\ 
f 34C 


■j-zf-oi 




.340 \ 


Verity PQAR fJ/A 


34Q \ 


Verify all thermocouples read 1250F +/- TO degrees (HT tests only). jj SS 

Verify PQAR *j//y 


Lmkf'Zt-o’t 


Document temperature of test article. 


75 ° A 


Witness puA'k 



/A 


Ramp load to approximately 4-5 pounds at - a lead- rate not to exceed-5 
inches per minute. y / r / 


,.m y- z %--£>? 


Witness PQAR 



Verify load is at approximately 45 pounds and all instrumentation is /A 7-2$~t> Kf 

/ fCA3A\ 

/„S4Q ' 


functioning. 

Continue increase load until failure occurs.: 


Verify PQAR ftmS\ 

t SWitt j 

4 y 
/PQAR\ 

Witness PQAR [W 
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| ED33 / MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 7 of 9 

A 


6.0. 13 Verify load and instrumentation.. 

6.0. 14 Stop video. 

6.0. 1 5 Document load and location of failure: 

Failure load /7SV. ? 

Failure location: a//7 


41X 


Verify PQAR USSS* 


^ / jfe w ^ 


A: 

/ M \ 

/mabA 


7-jZ^O V 


swage 

_ inches from cable end 
//£/?- other 


M7 ^29~e> v 

/pqarN 


Verify PQAR^j 


6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Zipioc bag and identify. 


A r 


/m\ 


ft 34-Q \ f 


\ , nr\ a d 

rwnr\ 


v ci i r y 

d. 0.18 IF any anomaly or test raiiure occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Knochelmann (321) 867-9813 or Chris Epier (321) 867-9309 
Cary Cox (321)867-1757 
Pat Roberts (321) 867-1757 

Mark Hill (256) 544-4327 or Brian Punm (9 5 .fih 5 a&J&ajr 

* * * I » V I MU ^ j ^ 1 1 1 ^ A— * W ft ft— ^1 » t J I VJ*'| ft ^ > V’W J W I I C'W t 



y a e 1 * 

/ \ 

^ „ /NASA\ 

7 - A V 
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUaL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 

6 . 0.1 


TEST OPERATION 


Verify calibration is current for all calibrated test equipment in 


Ah, 


accordance with ED33-WI-012 Mechanical Testing Calibration and 


Verification Procedures 


Verify PQAR 






6 . 0.2 


Note serial number or other identification for the Restraint Cable in /m 

test; _ 

La t ZdM: 8X^3 l 




/nasX 7 - 2 ^^ 

/ 34 Q \ 


6.0.3 Mount the Restraint Cable into the fixture. 


Verify PQAR 


Verify PQAR 





X 


a r\ a 


/MAS/ . 

£ QcO ^ 


f f 
- / # 


Apply three thermocouples, one st li ?e top, miuuie snu uOuOm ot tu© a \[a ^ y- y-otf 
Restraint Cable. ' r l L j& 2-1 


Verify PQAR Wfy 


6.0. 5 

y 6.0.6 

S \ 

6.0. 7 

6 . 0 . 8 

6.0.9 



/M / n .% a \ 


/ 340 \ 

V erify PQAR fy/A 

pV 


Photograph set-up. 

Install furnace and heat to 1250F (HT tests only). 

Begin video. 

Verify all thermocouples read 1250F +7- 10 degrees (FIT tests only). 

Verify PQAR (bA"' " 

Document temperature of test article. •Zji 


£>_ O «■* O 

O.U. to 


6 . 0.11 


7 /A 

Witness PQAr( ^t) ^ 

Ramp- load- to- approximately 45 .pounds aba load- rate not to exceed-5 /wjgA,. — ' 
inches per minute. 444/ / A? 

Witness PQAR 

" f\ 


Verify load is at approximately 45 pounds and all instrumentation is 
functioning. * 540 4 


* 840 

Verify PQAR 


6.0.12 Continue increase load until failure occurs.: 


Witness PQAR fyA 
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A. 


6.0. 13 Verify load and instrumentation. 

Verify PQAR 

6.0. 14 Stop video. 



6.0.15 


6.0.16 

6.0.17 


Document load and location of failure: 
Failure load 
Failure location: 


/J/fr 


A 






swage 

inches from cable end 
other 

Verify PQAR 





Photograph set-up. 

Place broken Restraint Cable debris in Ziploc bag and identify. 


>OAR\ / 






I\ 


/ NA3A\ 




\ -‘.a , n > r \ a ed 

runr\ 


veiny 


6.0.18 if any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Knocheimann (321) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321) 867-1757 
Pat Roberts (321)867-1757 

Mark HIM (256) 544-4-327 or Brian Rung (256) 544-9346 




37 




0/iC^m^nf- 'V 


ED33 / MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-Q064 Revision: Basic 

Assembly 

QUALIFICATION TEST Date: 7/26/04 ’ Page 6 of 9 


TEST OPERATION 


6.0.1 Verify calibration is current for all calibrated test equipment in /y 

accordance with ED33-WI-012 Mechanical Testing Calibration and TJSa\ 

/ STD v 

Verification Procedures 'TiT 

Verify PQAR (W 


/ S4Q > ^ 


6.0.2 Note serial number or other identification for the Restraint Cable in /u\ 

test: , s-\ __ , , £& sl \ 

/ 53 1>? kT-H 

Verify PQAR W- 


6.0.3 Mount the Restraint Cable into the fixture. 


f M \ <7 <? _* / 5 Z 

/NASA 1 c ^ > 


Verify. PQAR /flag) 


c n /t 
u.u.h- 


V6.0.8 


A kn try I \ r 4- Ui *-/-s /-x 4- U. >-kv-v y-vr^ i v-v ✓-% 4* 4-i-v /-n 4- /—v k\ kv\ i /4 ,/-4 I r\ /-m^v /-J -P 4“ l^v /A 

/AJjpjy LI II U ICI I I lUCUUpiCCD, Ul 1U CU U fU LUp, I I IIUUIU CXI IU UULLU1 II Ul LI IU 


Restraint Cable. 


uumuiu,c j/uM£hr^ c/ 

/ Se Q \ 

Venn/ PQAR WTA 


6.0.5 Photograph set-i 


^ 6.0.6 Install furnace and heat to 1250F (HT tests only). 


flS)?**-** 

M ' 7 /■ 34Q \ 

Verify PQAR A /A 


6.0.7 Beain video. 


/pqarN 

(UBft) ^ 


,fh /«•»'•« 


Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). xA# / ; T q\ 

Verify PQAR a//? 


6.0.9 Document temperature of test article. 73 ° A 


Witness muAk 



-7-3.?- of 


Ramp load to approxiiriatety 4o pounds' at a lucid rate not to exceed 5 
inches per minute. i/y o // _ 

/ Witness PQAR 


6.0.1 1 Verify load is at approximately 45 pounds and all instrumentation is 
functioning. 


n^\ 7 ~ 2$ '£> y 


Verify PQAR (S£fc\ 


6.0.12 Continue increase load until failure occurs.: 


4?qar\ 

Witness PQAR vf y 


T/?QAS\ / 

t BSZLr— - 


'7 
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6.0. 13 Verify load and instrumentation. 

6.0. 14 Stop video. 


Verify PQAR 

V. 4 7 


6.0. 15 Document load and location of failure: 

Failure load 

Failure location: swage 

_ inches from cable end 
/J/A other 

Verify PQAR 

6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Ziploc bag and identify. 



Verify PQAR 


6.0.18 IF any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Knochelmann (321) 867-9813 or Chris Epier (321) 867-9309 
Cary Cox (321) 867-1757 
Pat Roberts (321) 867-1757 

Mark Hill (256) 544-4327 or Brian Rung (256) 544-9346 





3KBEL) 

4 ^/ 
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QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 


6.0. 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 

6.0. 2 Note serial number or other identification for the Restraint Cable in 

test 7 W £24 9 R T_ -A 


K 


o r\ a 
u.u.*+ 


/ 


.7-Z 


f-cf 



Verify PQAR 


6.0.3 Mount the Restraint Cable into the fixture. 




-of 



/„\ . . 
As&hk 7-av-o 

/ 34 Q \ 


Verify PQAR 


A «-v I \ < 4-l-k 4-i-v y-s /-v rvr-v i i KX [ /-X ^ s~*4- 4<U. rv 4- y— V »>>. i /~I /4 Ir\ r-\ v— >. /-J 4- Pv 

rvfjfjiy u 11 cc u ici i nucuupici), uj ic cu u ic iup, imuuic anu bi/uum ut u 


Restraint Cable. 


6.0.5 

Photograph set-up. 


*6.0.6 
✓ \ 

Install furnace and heat to 1250F (HT tests only). 

Verify PQAK 

6.0.7 . 

Begin video. 


46.0.8 

Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). 

Verify PQAR 

6.0.9 

Document temperature of test article. *7/ ° /~ 




Witness KQAK 

6:0.1-0 

Ramp load to approximately 45 pounds af a load - rate 
inches per minute. ^y/ r j> 

not to exceed-5 
Witness PQAR 


m/a /IT - 3 i - br 

Verify PQAR 

A 

/ wi\ a *-' f 

PBt\ ' - 










/:vT 7-«* T 


6 . 0.11 


A 

Verify load is at approximately 45 pounds and all instrumentation is 
functioning. _ 


Verify PQAR fog 


6.0.12 Continue increase load until failure occurs.: 





Witness PQAR 
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h 


6.0. 13 Verify load and instrumentation. 

6.0. 14 Stop video. 




fA 

/nA 

o / r 

/SS 


Verify PQAR ( 8f) 


/\ V 




/_M5 L 


6.0.15 


6.0.16 

6.0.17 


Document load and location of failure: 


Failure load /7 7 , ” = ?, P 
Failure location: 

aJ/a 

_ swage 



W-T 

_ inches from cable end 

Photograph set-up. 

a/ - a 

_ other 

Verify PQAR 


Place broken Restraint Cable debris in Zipioc bag and identify. 

Verify PQAR 



6.0.18 IF any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321)867-1757 
Pat Roberts (321)867-1757 

bAQfk I— i-r i I RAA-AR?/ nr Rrian Pi inn f'QF%R\ RAA-QRAR 
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6.0 TEST OPERATION 


6.0. 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 

6.0. 2 Note serial number or other identification for the Restraint Cable in 

test; 


6.0.3 Mount the Restraint Cable into the fixture. 


Verify POAR 
Verify PQAR 


A^.^lw 4-U ^ i — 1 ^ U^44-,-v, — ^ 4-U.^v 

AAfcpiy unctr u ici i nuuuupico, unc ai li re icp, miuuic gu iu uuuum voi liic 


Restraint Cable. 

6.0. 5 Photograph set-up. 

6.0. 6 install furnace and heat to 1.250F (HT tests only). 

xfB.0.7 Begin video. 


V erifv PQAR 


Verify PQAR 


6.0.8 Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). 

\ / rtA r 

v ci ny 


\ r DPi A D 

“ ci ii y rum 


6.0.9. Document temperature of test article. /as~r 


Witness PQAR 

6-.Q.T6 Ramp load to approximately 45 pounds aba load - rate not to exceed~5 
inches per minute. £-/$. / ^ 

Witness PQAR 

6.0.1 1 Verify load is at approximately 45 pounds and all instrumentation is 
functioning. 

Verify PQAR 


6.0.12 .Continue increase load until failure occurs.: 


-A 


A 

///A 2-W 


Witness PQAR 
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6.0.13 Verify load and instrumentation. 

Verify PQAR 


6.0.14 Stop video. 


6.0. 15 Document load and location of failure: -ft 

Failure load 

Failure location: swage 

Sjf-T _ inches from cable end 
other 

Verify PQAR 

6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Ziploc bag and identify. 

V erfy PQAR 

6.0. 18 IF any anomaly or test failure occurs below the expected minimum 

values, contact the following within 24 hours: 

Richard Knocheimann (321) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321)867-1757 
Pat Roberts (321) 867-1757 

Msrk Hli-i (256) 544-4327 or Brian Rung (256) 544-9346 

C Loa^^ Rorfe. x#/*!*#. 

bo O . oL i p . 


HtftK /is. . 

£ ^ mf) £ * 

/OeuG* \ r ~ cl bt ^ Gvc/ o-fi 




/ " 7)2 /o /r? & 7 ^ 
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Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 

6.0. 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures <g - / 

Verify PQAR 7' Z% '°1 

6.0. 2 Note serial number or other identification for the Restraint Cable in 

test: , 



6.0.3 Mount the Restraint Cable into the fixture. 


Verify PQAR 


Verify ’PQAR 


O: r\ A A 




u.u.f*. rvfjpiy mice Liicimuvuupici), uiic a. i lwc tup, imuuits cu iu uulluiii ui u ic; 

Restraint Cable. , 


r 

6.0. 5 Photograph set-up. 

6.0. 6 Install furnace and heat to 1250F (HT tests only). 

^6.0.7 ' Begin video. 



Verify PQAR/fe|\ _ 7 - 2 .V s> V 

^ i - 



Y--38Q - \ c — r _ r/ - , / 

Verify PQAR V ~ ^ H 

V±7' 

/J/A - 


fNASJ$\. C 
n38Q 


6.0. 8 Verify all thermocouples read 1250F +/- 10 degrees (HT tests only) 

Verify PQAR -*> / 

< c fkr i 

6.0. 9 Document temperature of test article. /‘as - ? .. , w . 

Witness kQAR (usfe)/ 0~z€ &c f 


-6t 6. t6 Ramp load to approximately ~45 pounds afa load* rate not to exceed 5 
inches per minute. 4M 

Witness PQAR. \T? 

6.0.1 1 Verify load is at approximately 45 pounds and all instrumentation is 
functioning. 


6.0.12 Continue increase load until failure occurs.: 


/PQAR 
f ffiS&rC 





Verify PQAR / PDA 7'Z^ V 


Witness PQAR 
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6.0. 13 Verify load and instrumentation. 
>(6.0.14 Stop video. 

6.0. 15 Document load and location of failure: 

Failure load d yff. / 

Failure location: 


Verify PQAR 

I kiss** 





3A9- 


P&b- ‘~Ttlbc&^ 
6.0.16 Photograph set-up. 


S"-T 




swage 

inches from cable end 
other /pqar^n 

Verify PQAR 



6.0.17 Place broken Restraint Cable debris in Ziploc bag and identify. 

v ci ny r - wev 


\ / „ a , q a a pj 


O.0 


n ''S 


IF any anomaly or test failure occurs below tine expected minimum 
values, contact the following within 24 hours: 

Richard Knocheimann (321) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321)867-1757 
Pat Roberts (321) 867-1757 

Mark Hill (256) 544-4-327 or Brian Rung (256) 544-9346 





-7 


■%/ 





M\ 
v^fvASA 
/ 38Q > 
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6.0 TEST OPERATION 


6.0. 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 


M\ 


Verify PQAR ( mj\ 


6.0.2 Note serial number or other identification for the Restraint Cable in 
test Ln-t- .<36 9 Elv-2 


'PQAR\ 


M> 

NASA\ 

38Q 


Verify PQAR 


6,0.3 Mount the Restraint Cable into the fixture. 


/nasa\ . , 

38Q V ^zSrOH 

Verify PQAR & |\ ... 7 . z %- 


6.0.4 Apply three thermocouples, one at the top, middle and bottom u 
Restraint Cable. 


fii\ 

ZJs Q 


6.0. 5 Photograph set-up. 

6.0. 6 Install furnace and heat to 1250F (HT tests only). 

X 6.0.7 Begin video. 



T m' 

^nasaX 

/ 38Q \ ^ ^ 

Verify PQAR fZ&*\ T ' ' . 


6.0. 8 ■ Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). /jaaoX 4. g'°H 

Verify PQAR figg.. 

4; 

6.0. 9 Document temperature of test article. / Q_ S&j /A 

Witness PQAR YiW - V Q 

rv n *4 n 

o".d;. ro- 


Ramp- load to approximately- 4-5 pounds at- a load- rate not to exceeb-5 fyTSV / I W^\ Z ' % "Y 
inches per minute. (S', /V , 

Witness PQAR 

A 

6.0.1 1 Verify load is at approximately 45 pounds and all instrumentation is 

functioning. _ 

Verify PQAR A 1 , 7 ^?^ 


6.0.12 Continue increase load until failure occurs.: 


Witness PQAR 








EDS 3 / MECHANICAL METALLURGY AND CORROSION TEAM 


SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 

Assembly 

QUALIFICATION TEST Date: 7/26/04 


Revision: Basic 


Pa^e 7 of 9 


6.0.13 Verify load and instrumentation. 


BA 


Verify PQAR 7V3V 


^6.0.14 Stop video. 

6.0. 15 Document load and location of failure: 

Failure load 5*^ 3 > 6 

Failure location: W/A. 

£ ‘ 

/Jet e Ba-ft A i 

/ o Jc. cs kJ 

6.0. 16 Photograph set-up. 


3-.>Q \ l 


swage 

inches from cable end 
other 

Verify PQAR 


/nasA 


(SM) •; 



6.0. 17 Place broken Restraint Cable debris in Ziploc bag and identify. / «a\ 

Verify PQAR /FDA "7~2- ¥ 

6.0. 18 IF any anomaly or test failure occurs below the expected minimum 

values, contact the following within 24 hours: 

Richard Knocheimann (321) 867-9813 or Chris Epler (321) 867-9309 

Cary Cox (321) 867-1757 / jk 

Pat Roberts (321) 867-1757 _ 

Mark |— i'll (?5Sf 54^-4-327 or Brian Rung (256) 544-9346 
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Revision: Basic 
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6.0 TEST OPERATION 


D.U. I 


6 . 0.2 


; r\ a 


r n 


X6.0.7 

6 . 0.8 


Verify calibration is current for ail calibrated test equipment in 
accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 


Ml 

NASA\ 

380 


Verify PQAR 7-22-*/ 


Note serial number or other identification for the Restraint Cable in 
test; J . 

■ Verify PQAR 


A 

/MASA\ 


6.0.3 Mount the Restraint Cable into the fixture. 


Verify PQAR 


7-z'y-*y 


A / 4-U »~y— V 4~l~v /-S I | rv I y— v <-> /-» ^ /-> 4- 4U ^ > /-I /4 I K-\ A irv\ y\-P 4- 1— V r\ 

/-\pfjiy Li ii cc mciiuuvuupicb, uiic cu me tup, imuuie cu iu uuliuiii ui me 


Restraint Cable. 


PncfnnrQnh cqt_i tn 

I t ! IU ^ 5 1 ! . 


Verify PQAR 


6.0.6 Install furnace and heat to 1250F (HT tests only). 


Verify PQA.K /toa^ 

i B5ZT 


Beain video. 


Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). 

Verify PQAR T" 1 


6.0.9 Document temperature of test article. mi JL 


o_o A.Cs. 

O.U. IQ 


6 . 0.11 


Witness pQAk 

Ramp load to approximately 45 pounds aba load - rate not to exceed~5 Vtq/ 
inches per minute. 'A-?, Ajart 

° 6 Witness PQAR Sg 

Verify load is at approximately 45 pounds and all instrumentation is 
functioning. 



6.0.12 Continue increase load until failure occurs.: 


Verify PQAR ApjA I 

\Tj~y 

/?QAS\ 

(SBfi) 

Witness PQAR ^ n^i 

*7 






6.0.15 Document load and location of failure: 
Failure load S’ <30 .3 r 

Failure location: HA 


AJpr-t : L&aai Acht 
Q‘% -ftr 


6.0.16 Photograph set-up. 


swage 


_ inches from cable end 


other 


Verify PQAR 


1 0, -1 
7'^A ' 


6.0.17 Place broken Restraint Cab le debris in Zipioc bag and identify. /^\ ^ 

Verify PQAR '7-2-5'°^ 


6.0.18 IF any anomaly or test iaiiure occurs ueiow me expecieu minimum 
values, contact the following within 24 hours: 

Richard Knocheimann (321) 867-9813 or Chris Epier (321) 867-9309 

Cary Cox (321) 867-1757 

Pat Roberts (321)867-1757 _ 

Mark Hill (256) 544-4327 or Brian Rung (256) 544-9346 


[S§^j 
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6.0 TEST OPERATION 

6.0. 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 

6.0. 2 Note serial number or other identification for the Restraint Cable in 

test: • _ , 

Leh £/r-/e> 



rrQAR> 




6.0.3 Mount the Restraint Cable into the fixture. 


Verify PQAR 


Verify PQAR 


b.u.4 Apply rnree rnei \ i locoupies, one ai ine iup, miuuic ana uouom of the 


o r\ A A ^ ^ u , tu . _ 

/Apply u it? 

Restraint Cable. 


— t . — v « , — . i-Lv /-v A /■ 


v t?Miy runK 


6.0. 5 Photograph set-up. 

6.0. 6 Install furnace and heat to 1250F (HT tests only). 



X6.0.7 Begin video. 


Verify PQAR (&£) 

6.0. 8 Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). 

6.0. 9 Document temperature of test article. ■ /g>5"/ 



Verify PQAR fegs -?-t£'OA 



Witness PQAR Vj. 

f / M\ 

6. 0 .T0- Ramp load to approximately 45 pounds at a load rate not to exceed- 5 

inches per minute. V?. % /fo^s 

Witness PQAR fffy 

A 

6.0. 1 1 Verify load is at approximately 45 pounds and ail instrumentation is 

functioning. = - c— - , 

Verify PQAR j . 7 -T*' 0 ** 

6.0. 12 Continue increase load until failure occurs.: 


/ PQAR 

Witness PQAR mffy 
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A 


6.0. 13 Verify load and instrumentation. 
X6.0.14 Stop video. 

6.0. 15 Document load and location of failure: 

Failure load /? 3. 'Ll 

Failure location: 


/M\ 

'nasA 


Verify PQAR 


zf'-o*/ 


Al£_ 


fjO-ti . £-a>ctc\ 

■0‘S /ca ~TLIc.cx>*J 




swage 

inches from cable end 
other 

Verify PQAR 


' PQAR\ 


6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Zipioc bag and identify. 








r .M\ 

^masa\ 

38Q 


\ r-FPw pr\ A D 
v ui ny i wr\iA 


7'^V 


6.0.18 If any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Knocheimann (32 V) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321) 867-1757 
Pat Roberts (321)867-1757 

Mark Hill (256) 544-4327 or Brian Rung (256) 544-9346 
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6.0 TEST OPERATION 


6 . 0.1 


6.0.2 


Verify calibration is current for all calibrated test equipment in 
accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 

Note serial number or other identification for the Restraint Cable in 







$~(o ~ 


-X- 


£> r\ a 
O.VJ.-H 


6.0.5 

■# 6 . 0.6 


jug n ft 


Apply three thermocouples, one at the top, miaaie ana uunorii ui uits 
Restraint Cable. 

Verify PQAR 


> ; ^ ^ hrvH-r'.rn n f th£ 


Ma 

¥ 




Photograph set-up. 

Install furnace and neat to 1250F (HT tests only). 


U . 

Verify PQAR /4r? 


6.0.7 Begin video. 



Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). 

J r Verify PQAR 


/ii4 

m . 


4 


6.0.9 Document temperature of test article. 


~76 ‘Az_ 



Witness PQAR 


■q, 0.1*0 Ramp load to approximately 45 pounds at a load rate not to exceed- 5 
inches per minute. 

Witness PQAR 

6.0.1 1 Verify load is at approximately 45 pounds and all instrumentation is 
functioning. ¥£ tis 







6.0.12 Continue increase load until failure occurs.: 


Verify PQAR 
Witness PQAR 
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QUALIFICATION TEST 


Date: 7/26/04 


Page 7 of 9 


6.0.13 Verify load and instrumentation. 


6.0.14 Stoo video. 


Verify PQAR 


6.0.15 Document load and location of failure: 
Failure load / 7 SC > j 7 f 

Failure location: 


6.0.16 Photograph set-up. 


swage 

inches from cable end 
other 

Verify PQAR 


6.0.17 Place broken Restraint Cable debris in Ziploc bag and identify. 


\ J QAA A D 

Vui ii y r wc-\i \ 


6.0.18 iF any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Knochelmanh (321) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321) 867-1757 
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/'I'f’7^1 C. K\ ^ "Z— 


F.B33 / MECHANICAL METALLURGY AM) CORROSION TEAM . , 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 

6 . 0.1 


6 . 0.2 


* 


O CN A 

O.U.-H- 


6.0.5 

^6.0.6 


3Z6. 0.8 


TEST OPERATION 

Verify calibration is current for all calibrated test equipment in 
accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 



Note serial number or other identification for the Restraint Cable in 

teS W oh/0%1 BT—S 


6.0.3 Mount the Restraint Cable into the fixture. 


Verify PGAR 

/m\ 
/nasa\ 

/ 

Verify PQAR 


Apply three thermocouples, one at the top, middle and bottom of the^^ $ 
Restraint Cable. 


/errfy PQAR NJ 





\ /,-> —•fi i DAAD » 1 /A 


Photograph set-up. 

Install furnace and heat to 1250F (HT tests only). 


A . 

4 


6.0.7 Begin video. 


V erify PQAR k)/A 
, r ^ A 


^nasa\ 




Verify all thermocouples read 1250F +/- 10 degrees (HT tests only): -j,-, 

Verify PQAR 

70 7* f* 


6.0.9 Document temperature of test article. 


Witness PQAR 


r\ 

O.U. MJ 


6 . 0.11 


Ramp load to approximately 45 pounds at a toad rate not to exceed • 5 / -o^ 

inches per minute. 

Witness PQAR VW) 

Verify load is at approximately 45 pounds and all instrumentation is /X 
functioning. V7 C Z_38qA <■ 


Verify PQAR 7 'jSjgh S-u-o^ 


6.0.12 Continue increase load until failure occurs..: 


'la N 

Witness PQAR 










6.0,15 Document load and location of failure: 
Failure load V 

Failure location: 




swage 


inches from cable end 
_A/a other 


~T 


Verify PQAR /_ V**~**\ 


6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Ziploc bag and identify. 



/nasA 


V g rify P Q A R 


r M' y 

NASA\ 
38Q \ 


m 


1^%’b 'OA 
^-u-o4 


6.0.18 IF any anomaly or test failure occurs below the expected 
values, contact the following within 24 hours: 


1 1 iii iim iui i i 
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EDS 3 / MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 


6 . 0.1 


Verify calibration is current for ail calibrated test equipment in 
accordance with ED33-W1-0 12 'Mechanical Testing Calibration and 
Verification Procedures 



M' 

f NASA\ 
38Q 


Verify PQAR 


S -(*'**{ 


6 . 0.2 


Note serial number or other identification for the Restraint Cable in 

leS Vd>T 0*7 /Of? ! KT-3 


(St 


Verify PQAR 




6.0.3 Mount the Restraint Cable into the fixture. 



4MASA\ 

38Q 


Verify PQAR ^ 


* 


o- r\ a 
O.U.“4- 


Apply three thermocouples, one at the top, middle and bottom of the 


6.0. 5 

6 . 0 . 6 


Restraint Cable. 

Photograph set-up. 

Install furnace and heat to 1250F (HT tests only). 




Verify PQAR 





' M 

4 NASA' 


AA 




6.0.7 Begin video. 


M m\ 
‘^asA 

■ ^3 V 


v 6 0 8 

t “r 


6.0.9 


O.U.Iu 


6 . 0.11 


Verifv ail thermocouples read 1250F +•/- in degrees (HT tests only). r^/r* 

' J . " ' ' Verify PQAR ^ 

Document temperature of test article. // / 

Witness PQAR ... _ 


Ramp load to approximately 45 pounds at a load rate not to exceed- 
inches per minute. /pqar\ 

_ Witness PQAR (») 


Verify load is at approximately 45 pounds and all instrumentation is 
functioning. 



M* 

4nasa\ 

36Q 


Verify PQAR -o*) 


6.0.12 Continue increase load until failure occurs.: 


Witness PQAR 


m- 
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6 . 0 . 15 

6 . 0 . 16 

6 . 0 . 17 

6 . 0 . 18 


Document load and location of failure: 

Failure load Jfr'f/.-S' LoAd 

Failure location: &J /A swage 

_ inches from cable end 
jU/A other 

Verify PQAR 

Photograph set-up. 



Place broken Restraint Cable debris in Zipioc bag and identify. 


\ 7 / — v r-j-rk i EDAA A ED 
veiny r wn i \ 


IF any anomaly or test failure occurs below the expected minimur 
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ac cA-a^ W "C 


ED33 / MECHANICAL METALLURGY AND CORROSION TEAM ^ 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QCAL-04-0064 


Revision: Basic 

Date: 7/26/04 


Page 6 of 9 


6.0 TEST OPERATION 

6.0.1 Verify calibration is current for aii calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 






6 . 0.2 


Note serial number or other identification for the Restraint Cable in 

test: /oT 8 . 7~~ V 


Verify PQAR 


6.0.3 Mount the Restraint Cable into the fixture. 





Verify PQAR 




.a r\ a 
O 


Apply three thermocouples, one at the top, middle and bottom of the 
Restraint Cable. 

Verify PQAR 


6.0. 5 Photograph set-up. 

X6.0.6 Install furnace and heat to 1250F (HT tests only). 

6.0. 7 Begin video. 




I 'j/A - 

/NASA 





A/A 

rf • ■ 


■^6.0.8 Verifv ai! tharmocouplss r©ad 1250F +A* 10 d©gr66S (HT tests only). 

Verify PQAR yU/Ar < 3Ke - cA\ 

6.0.9 Document temperature of test article. 


Witness PQAR 

6.0. TO Ramp load to approximately 45 pounds at a load rate not to exceed- 5 

inches per minute. 

Witness PQAR 

6.0. 11 Verify load is at approximately 45 pounds and all instrumentation is 

functioning. # ^ T 7 /&■$ 






PQAR 





6.0.12 Continue increase load until failure occurs.: 


Verify PQAR 
Witness PQAR 



U 




(■ PQAR\ 

\yg&) — -r" 






6.0. 15 Document load and location of failure: 

Failure load 

Failure location: 'd p swage 

/U_ /A inches from cable end 

U /A other 

Verify PQAR 

6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Ziploc bag and identify. 

pn a d 

veiny r wru \ 



6.0.18 IF any anomaly or test failure occurs below the expected minimum 


values, contact the following within 24 hours: 
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- 1 7 

ED33 / MECHANICAL METALLURGY AND CORROSION TEAM : 

SE_B Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QGAL-04-0064 

Revision: Basic 

Late: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 


6.0. 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-W1-012 Mechanical l esting Calibration and 
Verification Procedures 

Verify PQAR 

6.0. 2 Note serial number or other identification for the Restraint Cable in 








o r\ a 


Apply three thermocouples, one at the top, middle and bottom of me 
Restraint Cable. 

v 


x/ erify PQAR 


Verify 


6.0. 5 Photograph set-up. 

^6.0.6 Install furnace and heat to 1250F (HT tests only). 

6.0. 7 Begin video. 

PP6 0 8 Verify ail thermocouples read 1250F +/- 10 degrees (H i tests oniy): 

^ ' ‘ Verify PQAR 


u/a 

a)/A 

Mt\ , 


ujL 

)jA 

/m\ 

fvi£S&\ QzUtr 

/ 38Q \ X 


1 .f /a 

jm 


6.0.9 Document temperature of test article. 




Witness PQAR 




6. Q-.T0 Ramp toad to approximately 45 pounds at a toad rate not to exceed- 5 
inches per minute. 

Witness PQAR 

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is 
functioning. F?f lh 



fNASA\ 

383 — 



-f-ix'C/t 


6.0.12 Continue increase load until failure occurs.: 


Verify PQAR 
Witness PQAR 




(iM? 
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Tm-^ 1 lyTOCTTANTCAT, METALLURG Y AND CORROSION TEAM 

SKB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Rertsiosx: Basic 


Assemmy 


QUALIFICATION TEST 


ate: 7/26/04 


Page 7 of 


6.0,13 Verify load and instrumentation. 


6.0.14 Stop video. 


Verify PQAR ^jffi 

viy a 


6.0.15 Document load and location of failure: 

Failure load /T3?. S_ _ 

Failure. location: swage 

kJ/A inches from cable end 

/j/A other 

' / Verify ROAR 


6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Ziploc bag and identify. 

V 1 enfy PQAR 

6.0. 18 IF any anomaly or test failure occurs below the expected minimum 

values, contact the following within 24 hours: 

Richard Knocheimanri (321) 86T-9813 or Chris Epler (321) 867-930e 
Cary Cox (321) 867-1757 

Pat Roberts (321) 867-1757 _ _ 

■Mark Hill (256) 544-4327 or Brian Rung (256) 544-9346 


6 §& 




H'isL-OQ 
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/ It 1 ^ 

r — m-r'i '>'■» /»>ri?rtxrATs3Tr«AT.T^TATTTmCTA3SnD CORROSION IE AM - — 

EjUdD 1 JLrJUQ/V-JULfi 

•SRR Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 v 


6.0 TEST OPERATION 


0 0 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-W1-012 Mechanical Testing Calibration and 
Verification Procedures 



fu\ 

/'nasaX 

38Q 


Verify PQAR W- "A 


6.0.2 Note serial number or other identification for the Restraint Cable in 

test: /.y' 6 7 /cm £A^k 


Verify PQAR v* 



6.0.3 Mount the Restraint Cable into the fixture. 



Verify PQAR/jlE 


, M \ 
r NASA 

38Q 


$-u 


Apply three thermocouples, one at the top, miuuie anu UUUUIII VI UIC 


6.0. 4 Apply thr 

Restraint Cable. 

6.0. 5 Photograph set-up. 

6.0. 6 Install furnace and heat to 1250F (HT tests only). 



Verify PQAf^gf 


K±Jj 



P (P3.-6.-oH 




.0.7 . Begin video. 


6 0 8 Verify all thermocouples read 1250F +/- 1 0 degrees (H l tests only)- 
' ’ Verify PQAR 



/NASA 

/ 38Q \ 


6.0.9 Document temperature of test article. /c^^L — ^C- 





4 

— /?QAR\ _ . 

Witness PQAR 


6.0'. TO Ramp load to approximately 45 pounds at a road rate not to exceed 5 
inches per minute. 





f?QAR\ _ } 

Witness PQAR iMBtt) %- 

- ’ 


6.0.1 1 Verify load is at approximately 45 pounds and all instrumentation is A- 

functioning. 



Verify PQAR /FTA 
w 


6.0.12 Continue increase load until' failure occurs.: 


>QAR\ 


Witness PQAR (W 






6.0. 1 5 Document load and location of failure: 

Failure ioad 7 r 

Failure location: swage 

A.&"- T _ inches from cable end 


other 


Verify PGAR 


/^qar\ 


6.0.16 Photograph set-up. 

6 0 17 Place broken Restraint Cable debris in Ziploc bag and identify. 

\ _ • s. 


\ f^rA-Ps. / p r\ A D 
veiny rwvi\ 


6.0.1 8 IF any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321) 867-1757 
Pat Roberts (321)867-1757 

Mark Hill (256) 544-4327 or Brian Rung (256) -644-9346 X 



S~6? -q 
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RTm / MECHANICAL METALLURGY AND CORROSION TEAM J 

SRB Diagonal Stmt Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Rate: 7 / 26/04 

Page 6 of 9 


6.0 

6 . 0.1 


~EST OPERATION 

Verify calibration is current for ail calibrated test equipment in 
accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 





Verify PQAR 


6.0.2 Note serial number or other identification for the Restraint Cable in 

fpqf- /f*QAJr\ 

AT b1/0£/ rv-T w 

Verify PQAR ^ 


6.0.3 Mount the Restraint. Cable into the fixture. 



Verify PQAR/ ^n 


6.0. 4 

6.0. 5 

6 . 0 . 6 

*6-0.7 

6 . 0.8 


. ...-.i.-rv csf tho fr-.r-, rr-.iHHlo wnH hnttnrn nf fh? 


Apply three thermocouples, one at the top, ntiaaie ana uuuum ui ui« 
Restraint Cable. 


\ /. ;:£» , rms/^o a q 

v i TV runK 


Photograph set-up. 

Install furnace and heat to 1250F (HT tests only). 
Begin video. 


Verify PQAR 



.7 / „n// 

-*^ T 


Verify all thermocouples read 1250F +/- 10 degrees (HT tests only): 

Verify PQAR /TPA ' 
f ujj ' 1 


6.0.9 Document temperature of test article. /ds </ 


TQaR 

TTI .(UBS 


O.IA 1 U 


6 . 0.11 


Witness PQAR 

Ramp road to approximately 45 pounds at a toad rate not to exceed- 5 / f aro 
inches per minute. 

Witness PQAR 

Verify load is at approximately 45 pounds and all instrumentation is y&gfc 
functioning. f 3,o /£*> 


fy PQAR , 


6.0.12 Continue increase load until failure occurs.: 


Witness PQAR 








ED33 / MECHANICAL METALLURGY AND CORROSION TBAM~ 


SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 

Assembly 

QDALIEr CATION TEST Date: 7/26/04 


Revision: Basic 


Faee 7 of 9 


6.0.13 Verify bad and instrumentation. 


Verify PQAR/ lj) -of 


6.0. 14 Stop video. 

6.0. 15 Document load and location of failure:^ 

Failure ioad ■383. Z jA. 

Failure location: 


swage 

inches from cable end 
other 

Verify PQAR 







6.0.16 Photograph set-up. 


i? n 17 di 

\J . U . I / 1 I 


hmi/on DQcfrpipf Cable debris In 7'ioloc bag and identify. 

idwC ui urvC?i i ixcrOu un a \u\~ri~si iu hi _ cb J 

V-rlfv PHA 


/ M \ 

/NASA 

/ oor\ 1 


"V /rQAR 


6.0.1 8 IF any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Knocheimann (321) 867-9813 or Chris Epler (321) 86/ -9309 
Cary Cox (321) 867-1757 

Pat Roberts (321)867-1757 _ . 

Mark HIH (256) 544-4327 or Brian Rung (256) 544-9346 / 
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✓w« C 


r.rm / mechanical metallurgy and corrosion team 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-00 64 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST- OPERATION 

6.0. 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 



r 

/nasa\ 

38Q 


Verify PQAR 


6.0.2 Note serial numberor other identification for the Restraint Cable in 
test: j 


Le> f &Z1 ajLL £2k^L 




Verify PQAR 


6.0.3 Mount the Restraint Cable into the fixture. 


Verify PQA 


6.0.4 Apply three thermocouples, one at the top, middle and bottom of the 
Restraint Cable. 

\ i ~ - 

V.tJf 





6.0. 5 Photograph set-up. 

6.0. 6 Install furnace and heat to 1250F (HT tests only). 

-X-6.0.7 Begin video. 


, r-tr\ a r~> <? — / 0 

iiiv runr\ l e&jvl & U? \ 



Verify PQA% §g\ HP ^ 


6.0.8 Verify all thermocouples read 1250F +/- 10 degrees (H l tests only): 

. . Verify PQAR 


6.0.9 Document temperature of test article. 


13 S 3 ‘P 


Witness PQAR 





6-.O .TO Ramp load to approximately 45 poo nos at a load r ate not to- exceed- 5 c!&L> 

inches per minute. . /5 §ar\ 

Witness PQAR HjS) 


w ■ w * * * ’ ~ * "j ” 

functioning. 4^ //j 

' 6.0.12 Continue increase load untii failure occurs.: 
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM 
SRB Diagonal Strut Restraint Cable j SRB-QTJAR-04-0064 | Revision. Basic 


Assembly 


QUALIFICATION TEST 


Bate: 7/26/04 


Pas-e 7 of 9 


6.0.13 Verify load and instrumentation. 


•*6.0 .14 Stop video. 

6i0.15 Document load and location of failure: 
Failure load S tt/r /Js , A 

Failure location: 'ull 


Verify PQAR 




swage 

Qt f ~i7Z. inches from cable end 
fv/// other 

^ Verity PQAR 




6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Ziploc bag and identify. 


D AA D 
veiny r wni \ 



6.0.1 8 IF any anomaly or test failure occurs below the expected minimum 

values, contact the following within 24 hours: 

Richard Knochelmanri (321) 867-9813 or Chris tpier (321) 867-9309 
Cary Cox (321) 867-1757 
Pat Roberts (321)867-1757 

Mark Hill (256) 544-4327 or Brian Rung (256) 644-9346 


W/g\ 
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rarra / mechanical metallurgy and corrosion team 

SRB Diagonal Stmt Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 


6.0. 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-W1-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 

6.0. 2 Note serial number or other identification for the Restraint Cable in 

test: A'T ov/ow TV-? 


6.0.4 



r M> 

fNASA\ 

38Q 




6.0.3 Mount the Restraint Cable into the fixture. 


Apply three thermocouples, one at the top, miuaie ana Dunum ui uie 
Restraint Cable. 

\ / , nn a q 

v tsi ii y 


Verify PQAR 


Verify PQAR 


jju hf'.f+nrn rtf ths 


6.0. 5 Photograph set-up. 

6.0. 6 Install furnace and heat to 1250F (HT tests only). 

6.0. 7 Begin video. 



Verify PQAR /figs 


6.0. 8 Verify all thermocouples read 12b0h +/- 10 degrees (H I tests only): 

Verify PQAR 

6.0. 9 Document temperature of test article. fz_ 


Witness PQAR 


MJA- 

A 







6-.-0-.T0 Ramp load to approximately 45" pounds at a toad r ate not to exceed- 5 
inches per minute. 

Witness PQAR 

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is 
functioning. 



6.0.12 Continue increase load until’ failure occurs.: 


Verify PQAR 
Witness PQAR 






/ ? QAr\ 

W. 









ZD33 i MT-OHANICAL METALLURGY AND CORROSION TEAM . 

SRB Diagonal Stmt Restraint Cable 
Assembly 

QUALIFICATION TEST 

SKB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 7 of 9 

A-- 


6.0. 13 Verify Load and instrumentation. 

-f 6 .0.14 Stop video. 

6.0. 15 ' Document load and location of failure: 


/masa\ 

38Q 


Verify PQAR (jg) 
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l ED33 / MECHANICAL- METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Datet 1 72 6/ 04 

Page 6 of 9 


6.0 TEST OPERATION 

6.0. 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and • 
Verification Procedures 

Verify PQAR 

6.0. 2 Note serial number or other identification for the Restraint Cable in 

test: Ld7 0~7/P2l 

Verify PQAR 


£> r\ a 
O.U.*+ 


6.0. 5 

6 . 0 . 6 

^6.0.7 

6 . 0.8 




I 


6.0.3 Mount the Restraint Cable into the fixture. 


Verify PQAR 


Apply three thermocouples, one at the top, miauie anu uuiwm oi me 
Restraint Cable. 




Photograph set-up. 

Install furnace and heat to 1250F (H l tests only). 

Begin video. 

Verify ail thermocouples read 1250F +/- 10 degrees (H i tests oniy): /^\ 

Verify PQAR 

iuagi 



\ / , r~\r~\ a ro 

v ii v r\u/^r\ 


C — 




6.0.9 Document temperature of test article. 


f 3 ¥<> /'VQAR 

Witness PQAR 1=5% 


6. 9 . TO Ramp toad' to approximately 45 pounds at a toad' rate not to exceed- 5 L sbq 



/PQARfy 

Witness PQAR WV- 


inches per minute. 


6.0.11 Verify load is at approximately 45 pounds and ail instrumentation is 

functioning. V1LS //c 

1 09 3 ' Verify PQAR 



NASA^ 




A <£ r Cc ~oi 


(ysfij 

Vq 


6.0.12 Continue increase load until' failure occurs.: 


/PQAR\ 

Witness PQAR 
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6.0.15 


6.0.16 

6.0.17 


Document load and location 
Failure load 3 <£>/. 3 Us 
Failure location: 


of failure: 

swage 

inches from cable end 
other 

Verify PQAR 



Photograph set-up. 

Place broken Restraint Cable debris in Ziploc bag and identify. 



IF anv anomaly or test failui e occurs below the expeciau 1 1 1 n in nUm 


values, contact the following within 24 hours: 
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F.R77 / MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Stmt Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Re-vision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 


6 . 0.1 


6 . 0.2 


Verify calibration is current for ail calibrated test equipment in 
accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 

Note serial number or other identification for the Restraint Cable in 
test: , 

Z qT / O VJ)o ^ / \ 



Verify PQAR Vi- 


6.0.3 Mount the Restraint Cable into the fixture. 


Verify PQAR 





A(s 'oV 


■btA 


#6.0.4 

6.0. 5 

■ ye . o .6 

6.0. 7 
#- 6 . 0.8 

6.0. 9 
©.O'. TO 

6 . 0 . 11 
6 . 0.12 


Apply three thermocouples, one at the top, middle and bottom of the 


Restraint Cable. 

Photograph set-up. 

install furnace and heat to 1250F (HT tests only). 
Begin video. 


Verify PQAR 


K )/A . , 

m z-^ 



/NASA 

30Q 




Verify PQAR 





2L £-6 -tff' 
.^-6? -of 


Verify ail thermocouples read 1250h +/- 10 degrees (H i tests only): 

Verify PQAR 


i ! /a 

N>//t 

/J/& 
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6.0.15 


6.0.16 

6.0.17 


Document load and location of failure: 
Failure load /f 1 


Failure location: 



swage 
inches from 
other 


cable end 
Verify PQAR 


Photograph set-up. 

Place broken Restraint Cable debris in Ziploc bag and identify. 

\ I r\ / L3 t V /\ i — J 

verny 



IF any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours: ^ ^ ^ ^ 

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-suuu 

Cary Cox (321) 867-1757 

Pat Roberts (321) 867-1757 _ 

Mark Hill (256) 544-4327 or Brian Rung (256) 544-9346 
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FOn n / MFOKANTCAL metallurgy AND CORROSION TEAM 1 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 


6 0 1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 



Verification Procedures 


Verify PQAR 

cm 




6.0.2 Note serial number or other identification for the Restraint Cable in 
test: . __ 

‘-G f / O o o' -Q 1 




. Verify PQAR 




#3.0.3 

* 


Mount the Restraint Cable into the fixture. 


Verify PQAR 


£> A 

O .U.** 


Apply three thermocouples, one at the top, middle and bottom ui u it? 

Restraint Cable. ' brfcPQAR W 



\ /- 

V i 


6.0.5 Photograph set-up. 

)(- 6.0.6 Install furnace and heat to 1250F (HT tests only). 





A/ A 


Verify PQAR 

A 

AsL 

/ 38Q \ 


,/ 


6.0. 7 Begin video. 

16 0 8 Verify all thermocouples read 1250F +/- 10 degrees (H I tests only): 

•T : 3 ■ Verify' PQAR 

6.0. 9 Document temperature of test article. ~2l 


Witness PQAR 





O 


h'Q’.TO Ramp load to approximately 45 pounds at a toad' rate not to exceed 5 
inches per minute. 



Witness PQAR 



6.0.11 Verify load is at approximately 45 pounds and all instrumentation is 
functioning. Ay /i s 



Verify PQAR / 7T>, 




6.0.12 Continue increase load until failure occurs.: 


Witness PQAR ri S/P 

toy 
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6.0. 15 

6.0. 16 

6.0. 17 

6.0. 18 


Document load and location of failure:/^/,. <-/ 

Failure load /_fi 3 .3 C ntm*) Lc^ t l 

Failure location: swage 

7<& «- ~C inches from cable end 



Verify PQAR 


Photograph set-up. 

Place broken Restraint Cable debris in Ziploc bag and identify. 

\/erif 


IF any anomaly or test fallui e occurs below the expected minimum 
values, contact the following within 24 hours: 

Richard Khocheimarih (321) 867-9813 or Chris Epler (321) 867-93Qe 
Cary Cox (321) 867-1757 
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/ MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Stmt Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 



Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 

6.0. 1 Verify calibration is current for ail calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 

6.0. 2 Note serial number or other identification for the Restraint Cable in 



6.0.3 



X 6 - 0-4 


Apply thrBB thermocouples, one at the top, miGGre ana douuui o\ me • / 

Restraint Cable. Hh— 

Verify PQAR ^ 


hr-.ffr 


6.0. 5 Photograph set-up. 

^6.0.6 Install furnace and heat to 1250F (HT tests only). 

6.0. 7 Begin video. 


/ 

/W 


r MASA\ 

38Q 


V erify 


44 . 6.0.8 Verify all thermocouples read 1250h +/- 10 degrees (H i tests oniy): 

Verify PQAR 

6.0.9 Document temperature of test article. 7/V 


it r 

/m- 

j / A 

Aim, 


Witness PQAR 

l 

6-.-9-.1-0 Ramp load to approximately 45 pounds at a road rate not to exceed- 5 
inches per minute. 

Witness PQAR 

6.0.11 Verity load is at approximately 45 pounds and ail instrumentation is 
functioning. 


/ 







-c*\ 


' M ' 
|TNASA\ 
38Q 


6.0.12 Continue increase load until failure occurs.: 


Verify PQAR 


Witness PQAR 



PC W 
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6.0.15 Document load and loca^on of failure: 
Failure load /fli , tL 
Failure location: 


a l/A 


_ swage 

inches from cable end 
f\/_ IA other 

7 / ' Verify PQAR 


6.0.16 Photograph set-up. 

6 0 17 Place broken Restraint Cable debris in Ziploc bag and identify. 

Verify PQAK 



.zJ&Cd-O 1 f 

/nasa\ 


Pi q i nr 
O.U. 10 


minimum 


IF any anomaly or test failuie occurs beiow uie exucCicu 
values, contact the following within 24 hours: . 

Richard Knochelmann (321) 867-9813 or Chris Epler (3z1) oc7-euua 
Cary Cox (321) 867-1757 
Pat Roberts (321) 867-1757 

Mark Hill (256) 544-4327 or Brian Rung (256) 844-9346 






77 







KTir, / TvmCHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 


6.0. 1 Verify calibration Is current for all calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 

Verify PQAR 

6.0. 2 Note serial number or other identification for the Restraint Cable in 




*6 


, r\ a 
O.U.R- 


Apply three thennocouplt 
Restraint Cable. 


-. 4 . 


~_,J hn-Hr-.m n f iU 


6.0. 5 Photograph set-up. 

^6.0.6 Install furnace and heat to 1250F (HT tests only). 

6.0. 7 Begin video. 



Verify PQAR 




/g\ y frV- 0*4 


4^6. 0.8 Verify ail thermocouples read 1250s- +/- 10 degrees (H i tests only): 

• Verify PQAR 


6.0.9 Document temperature of test article. 


7/ ^ 


Witness PQAR 


6.-&. TO Ramp load to approximately 45 pounds at a toad- ra te rrot to exceed- 5 
i-nches per minute. 

Witness PQAR 

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is 

functioning. fhs 

' ■ Verify PQAR 





6.0.12 Continue increase load unfit failure occurs.: 


Witness PQAR 




% "Q -o<4 

\T7‘ 

y 
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TF-n^ / lynf.r-ffANTrAf, M ETALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restrain Cable SBB-QUAL-04-0064 Revision: Basic 


QUALIFICATION TEST 


Date: 7/26/04 


Pagre 7 of 9 


6.0.13 Verify load and instrumentation. 


6.0. 14 Stop video. 

6.0. 15 Document load and location of failure: 

Failure ioad ,766%* . 

Failure location: kJL 


f OOW \ — 

Verify PQAR 





KJ / n- swage 

3&*-j _ inches from cable end 

/A. other 

- f Verify PQAR 


6.0. 16 Photograph set-up. 

6.0. 17 Piace broken Restraint Cabie debris in Ziploc bag and identify. 

Verify PQAR 

6.0. 1 8 IF any anomaly or test failure occurs below the expected minimum 

values, contact the following within 24 hours: 

Richard Knochelmann (321) 867-9813 or Chris Epier (321) 867-9309 

Cary Cox (321) 867-1757 

Pat Roberts (321)867-1757 _ _ 

Mark Hill (256) 544-4327 or Brian Rung (256) 544-9346 






(™) /jsh 
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ED33 / IVDSCBANICAL METALLURGY AND CORROSION x.e.AM_ 


SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 


SKB-QUAL-04-0064 


Date: 7/26/04 


6.0 

6 . 0.1 


Revision: Basie 


Page 6 of 9 


TEST OPERATION 

Verify calibration is current for all calibrated test equipment in 
accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 



/M\ 

/nasA 

38Q 


Verify PQAR 


6 . 0.2 


Note serial number or other identification for the Restraint Cable in 

tetoL Lo'T zo 7330 m 

" " \ t i-c. , r\r\ A p V 4 y j. 


6.0.3 Mount the Restraint Cable into the fixture. 


Verify PQAR 


Verify PQAR 



r wp 
^NASA\ 
38Q 




t<*~ bC 


r m r\ A 

-o .v.*+ 


6.0. 5 
^6.0.6 

6.0. 7 
^- 6 , 0.8 


Apply three thermocouples, one at the top, middle and bottom of the 


Restraint Cable. 

Photograph set-up. 

install furnace and heat to 1250F (HT tests only). 
Begin video. 


\ /_ , r^r\ a q 

v tsniv runr\ 


vA 

7 ^ 





Verify PQAR 




7%%\ 


Verify ali thermocouples read 1250h +/- 10 degrees (H i tests oniy): 2V. 

Verify PQAR l 


/ A 



6.0.9 Document temperature of test article. 


77 


Witness PQAR 



6:.0'.TO 


6 . 0.11 


6 . 0.12 



W 






Ramp toad to approximately 45' pounds at a toad- r ate not to exceed- 5 

inches per minute. ra ™n> /®\ 


Witness PQAR 

\4 / 

Verify load is at approximately 45 pounds and all instrumentation is 


functioning. ?r./ / ^5- 

Continue increase load until failure occurs.: 





iSnyar 


' Verify PQAR 


VlV 

Witness POAR 





■ BD 33 7 MECHANICAL- METALLURGY AND CORROSION TEAM 

SR5 Di2gon a! Stmt Restraint Cable SRB-QUAL-04-0064 Rsyision: Basic 


ASsemDiy 


QUALIFICATION TEST Late: 7/26/04 


I P 2 .ce 7 of 9 


6.0.13 Verify load and instrumentation. 


6.0. 14 Stop video. 

6.0. 15 Document load and location of failure 

Failure ioad / 7 #/> 6 ik s 

Failure location: A/ / 

SVy- 


Verify PQAl ^^ 



_ swage 

inches from cable end 
other 

Verify PQAR 


/?Qar\ 

( USa ) 


6.0. 16 Photograph set-up. 

6 0 17 Place broken Restraint Cable debris in Ziploc bag and identify. 

\ fr^ / pn a d 

veiny r uniA 

6.0. 18 IF any anomaly or test failure occurs below the expected minimum 

values, contact the following within 24 hours: 

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321)867-1757 

Pat Roberts (321) 867-1757 _ _ 

Mark Hi!! (256) 544-4327 or Brian Rung (256) -544-9346 y/ 
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1 


* * ’W 

1 ED33 / MECHANICAL jSOTAIDDKGY aKl> CujtcKuai.OiN x&Ah 

SRR [Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

1 SRB-QUAL-04-0064 . 

Revision: Basie 

! Date: 7I26M 

Page 6 of 9 


6.0 TEST OPERATION 

6.0.1 Verify calibration is current for aii calibrated jest equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 

Verification Procedures r^ss t \ 

Verify PQAR (&saj 




6.0.2 Note serial number or other identification for the Restraint Cable in 


test: 


6.0.3 


r\ a 
O.U.^T 


6 . 0.6 

6 . 0.6 

^6.0.7- 

6 . 0.8 

6.0.9 


6v9.T0 


6.0.11 


/V //was 6 -C 

Mount the Restraint Cable into the fixture. 


Verify PQAR 


r M\ 

^NASA\ 

38Q 


8 oH 


kppiy three thei n lOCOUpieS, On© ai the top, niiuult; at tu uuuu.il o>i uic 


verify PQAR (fiS) S-C-o^ 

/na&\ 

/ 38Q \ 


Verify PQARuy si^V 3 -(o'- 


/ A 

/msA , • t 


/nasA 

Verify PQAR 


Restraint Cable. 

Photograph set-up. 

install furnace and heat to 1250F (HT tests only). 

Begin video. 

Verify aii thermocouples read 1250F +/- 1 0 degrees (HT tests only): , . 

Verify PQAR 

Document temperature of test article. /Q "5 3 


(hSi) 

.u/A 


"a 


Witness PQAR 



Ramp toad to approximately 45 pounds at a toad' r ate- not to exceed- 5 t -o£} 



-oM 


m 


inches per minute. 


Witness PQAR 


Verity toad is at approximately 45 pounds and all instrumentation is 
functioning. fV -g? 



9 -6 - 


/ SBO \ 


6.0.12 Continue increase load until; failure occurs.: 


• Verify PQAR (jjj\ g 







i ^.chantcal mexaxI/uRGFV ajsv corrosion j.&am 


SUB Diagonal Stmt Restraint Cable 
AssernTSHr 

SRB-QTJ AL-04-0064 1 Revision: Basie 


QUALIFICATION TEST 

Bate: 7/26/04 | Page 7 of 9 

I 

7^\ 


6.0.13 Verify load and instrumentation. 


J46.0.14 Stop video, 
vl 

‘6.0.15 Document load and location of failure: 
Failure ioad P? \ f . / 

Failure location: /v /A 


38Q 


VerifvPQAR 

L 





_ swage 

inches from cabie end 
other 

Verify PQAR 






6.0.16 Photograph set-up. 

6 0.17 Place broken Restraint Cable debris in Zipioc bag and identify 

\ r 


\ 7/-X r-I-Pv / P'r\ A I 
— n y rw/ru 


6.0.18 IF any anomaly or test failure occurs below the expected minimum 
values, contact the following within 24 hours.: 

Richard Knocrieimanfl (3.21) 867-9813 or Chris Epler (321) 867-930e 
Cary Cox (321) 867-1757 
Pat. Roberts (321) 867-1757 

Mark Hill (256) 544-4327 or Brian Rung (2S8-) 544-9346 



I'U-o f 
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6.0.1 Verify calibration is current for ail calibrated test equipment in 

accordance with ED33-W1-012 Mechanical Testing Calibration and 


Verification Procedures 



Verify PQAP 





6.0.2 Note serial number or other identification for the Restraint Cable in 


( / Q: 


- A 


Verify PQAR 


6.0.3 Mount the Restraint Cable into the fixture. 


n n / 


Verify PQAR ^gg\ 


Apply three thermocouples, one at the top, middle and bottom of the 


Restraint Cable. 


fuAs\ 

/ 38Q \/ 


\ / , r \ r \ a r 

vtJiny rwnr 


6.0. 5 Photograph sefup. 

6.0. 6 Install furnace and heat to 1250F (HT tests only). 


Verify PQAR uSSf) 


''Cg&'O'i 




6 . 0.8 


in video_. 


Z M^SAX 

_ _ _ _ ^ V c 

Verify PQAR tf By g-<rof 


6.0.9 Document temperature of test article. 


5 *? "A 


Witness PQAR 


/-n r \ 

o'.'O. iu 


6 . 0.11 


Ramp toad to approximately 45 pounds at a toad' rate not in exceed 5 

inches per minute. /Vqar\ 

Witness PQAR 

Verify load is at approximately 45 pounds and all instrumentation is Ajtsk 


functioning. 


¥f.f 


Verify PQAR 


6 


6.0.12 Continue increase load until' failure occurs.: 


/-* qar \ 

Witness PQAR 


8t^?i 


/PQAsy 
( sj s& ) 




. f /^\ 







6.0.15 Document load and location of failure: 
Failure load ?7(D.<£> /Is, A 

Failure location: M l± 


M r\ swage 

_ inches from cable end 

aJ/A other 

/ ” Verify PQAR 


6.0.16 Photograph set-up. 


6.0.17 Place broken Restraint Cable debris in Zipioc bag and identify. 




Verify PQAR jfe\ 


6.0.1 8 IF any anomaly or test failure occurs below the expecieu minimum 

values, contact the following within 24 hours:. ^ ^ ^ ^ 

Richard Knocbeimahn (321) 867-9813 or Chris Epler (321) 867-9309 
Cary Cox (321) 867-1757 
Pat Roberts (321)867-1757 

I'vlark Hill (256) 544-4327 or Brian Pung (256) 844-9346 
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T?.T>7i / MECHANICAL METALLURGY AND CORRoSION iioUvl , 

SR £ Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


. 6.0 

6 . 0.1 


'EST OPERATION 

Verify calibration is current for all calibrated test equipment in A 

accordance with ED33-W1-012 Mechanical Testing Calibration and 

/ aRQ- \ 

Verification Procedures 




Verify PQAR 9*6-0^ 


6,0.2 


Note serial number or other identification for the Restraint Cable in 

lesi 7 V AW3SC £U- 9 (» s 

Verify PQAR^ 


6.0.3 Mount the Restraint Cable into the fixture. 


Verify. PQAR^pc 


r\ a 


ply three thermocouples, one at the top,, mid dle and bottom ot the 


6.0. 5 

6 . 0 . 6 

^6.0.7 

6 . 0.8 

6.0.9 


/-v r\ jA cs 

O.o. 10 


6.0.11 


6 . 0.12 


Restraint Cable. 

Photograph set-up. 

Install furnace and heat to 1250F (HT tests only). 


\ / r r^r~\ a !3/wS^ R . 

vBuiy run 



Begin video. 


/'erify PQAR 

V 4 J 

wa 


/naraX. 


. . /NASA* 

Verify aii thermocouples read 1250h +/- 10 degrees (H i tests only): 

Verify PQAR feu 8* 'W 


Document temperature of test article. /ss/ 


Witness PQAR 

/ NASA 1 ' 

Ramp toad to approximately 45 pounds at a road rate not io exceed* o 

inches per minute. ' , ” 

Witness PQAR. _ 



/ nasA 


Verify load is at approximately 45 pounds and ail instrumentation is 
functioning. ,, , Lm\ 

YV. ( ■ Verify PQAR 

vIT 

Continue increase load until failure occurs.: 4 qar\ 

Witness PQAR 





ED33 / MECHANICAL METALLURGY AND CORROSION i&AM 


SRB Diagonal Stmt Restraint Cable SRB-QUAL-04-0064 

Assembly L_ 

QUALIFICATION TEST Late: 7/26/04 


Revision: Basic 


6.0.13 Verify load and instrumentation. 


#6.0 .14 Stop video. 

6.0.15 Document load and location of failure: 
Failure ioad _ 

Failure location: ■ Av l1 


Verify PQAR 




Jj/A 


Vn _ swage 

T _ inches from cable end 
'/A other 

^ Verify PQAR 





6.0. 16 Photograph set-up. 

6 0 '1 7 Place broken Restraint Cable debris in Ziploc bag and identify. /&a\ ( 

- Ven^POAR 

6.0. 1 8 IF any anomaly or test failure occurs below the expected minimum 

values, contact the following within 24 hours: s' 

Richard Knochelmanri (321) 867-9813 or Chris Epier (321) 867-9309 * 

Cary Cox (321) 867-1757 A&k 

Pat Roberts (321)867-1757 

Mark Hi!! (256) 544-4327 or Brian Rung (256) 544-9346 zl±zl>± t 


87 
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EFKT3 / MEOFT A.NICAL METAIXURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QIIAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 

6.0.1 Verify calibration is current for ail calibrated test equipment in 

accordance with ED33-WI-012 Mechanical Testing Calibration and 
Verification Procedures 


6.0.2 Note serial number or other identification for the Restraint Cable in 
test ___ >_ . _ 

ini /c>hsxc, A 4 - P 


Verify PQAR 



6.0.3 Mount the Restraint Cable into the fixture. 





Verify PQAR 

(OS fit 


6.0.4 Apply three thermocouples, one at the top, middle and bottom or tn 


dSestrainuCab-L 


Verify PQAR / TTt 


6.0. 5 

6 . 0 . 6 

^A6.0.7 . 
6 . 0.8 

6.0. 9 

6.0. TO 

6 . 0 . 11 
6 . 0.12 


Verify 


Photograph set-up. 

install furnace and heat to 1250F (HT tests only). 

Beg in video. ... 

Verify all thermocouples read 1250F +/- 10 degrees (H t tests ori^y 
Document temperature of test article. 79 Sg 




Ramp load to approximately 45 pounds at a toad rate not to exceed - 5 

inches per minute. , 

Witness PQAR _ 



Verify PQAR dotA 0 'U -<=> 
1 * : 


Witness PQAR 


/ pqasA 

,! S 


Verify load is at approximately 45 pounds and ail instrumentation is /nasa\ 

r 7. . ' 4-3BQ -A 

tu notion mg. 


Continue increase load until failure occurs.: 


' Verify PQAR //Sr 


Witness PQAR 








1 EB33 / MECHANICAL METALLURGY AND CORROSION TEAM 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 7 of 9 

— Ar- 


6.0.13 Verify load and instrumentation. 


^6 .0.14 Stop video. 

6.0.15 Document load and location of failure: 
Failure ioad Hs 

MJa 


/nasa\ 

3SQ 


Verify PQAR 

J \SS2gSs5tj 

i)/A 


Failure location: 


swage 


vU 

M r inches from cable end 
/J /A other 


Verify PQAR 


6.0. 16 Photograph set-up. 

6.0. 17 Place broken Restraint Cable debris in Ziploc bag and identify. 

6.0. 1 8 IF any anomaly or test failure occurs below the expected minimur 

values, contact the following within 24 hours: 

Richard Knochelmanri (321) 867-9813 or Chris Ep!er(321) 867-9309. 

Cary Cox (321) 867-1757 /jjgg 

Pat Roberts (321)867-1757 

Mark Hill (256) 544-4327 or Brian Rung (256) 544-9346 
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F.TR' / MRCTT ANTCAL MR-TALI -URGY AND CORROSION TEAM , 

SRB Diagonal Strut Restraint Cable 
Assembly 

QUALIFICATION TEST 

SRB-QUAL-04-0064 

Revision: Basic 

Date: 7/26/04 

Page 6 of 9 


6.0 TEST OPERATION 


6.0.1 Verify calibration is current for all calibrated test equipment in 

accordance with ED33-W1-012 Mechanical Testing Calibration and 
Verification Procedures 


6 . 0.2 



Verify PQAR (jjjH) Q'isrO^ 


Note serial number or other identification for the Restraint Cable in 

Bt /T /M,93 4. 


6.0.3 Mount the Restraint Cable into the fixture. 




6.0.4 Apply three thermocouples, one at the top, middle ana botton 
_RestraintCa-bfe, 



6.0. 5 Photograph set-up. 

6.0. 6 install furnace and heat to 1250F (HT tests only) 

.0.7 . Begin video. 

6.0. 8 Verify all thermocouples read 1250F +/- 10 degrees (H t tests only): 

V erify PQAR /prj7i\ 
iimk) 


6.0.9 Document temperature of test article. _ 


Witness PQAR 

6vO'.T0 Ramp road to approximately 45 pounds' at a toad rate not to exceed- 5 / t ^r\ ^ Q ~(a -o f 
inches per minute. 

Witness PQAR v^k) g ^ -of 


6.0.1 1 Verily load is .at approximately 45 pounds and all instrumentation is / 


functioning. 44 7 //>- 

6.0.12 Continue increase load until' failure occurs.: 



Verify PQAR ([££*) 

[ ts&is 

Witness PQAR v<V 


,8-0 -of 
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tttvm /.vnffffA VT rAT. METALLURGY AND CORROSION TEA M __ 

; Diagonal Strut Restraint Cable j SRB-QTJAL-04-0064 Revision. Basic 


ASsemDiy 


QUAIIflCATTON TEST 


Rate: 7/26/04 


Pace 7 of 9 


6.0.13 Verify load and instrumentation. 


.^6.0.14 Stop video. 

6.0.15 Document load and location of failure: 
Failure load /bs 

Failure location: {W/T 


6.0.16 Photograph set-up. 


Verify PQAR lijsft; 


swage 

inches from cable end 
other 

Verify PQAR 


6.0.1 7 Place broken Restraint Cable debris in Ziploc bag and identify 



\ /rv«~ifv r W* 

V j i y 1 VI \ 


6.0.1 8 IF any anomaly or test faiiui e occui & below the expeetcu 1 1 iii m 1 IUI " 
values, contact the following within 24 hours: . _ ^ 

Richard Knocheimahh (321) 867-9813 or Chris bpier (321) 867-9o0e 

. Cary Cox (321) 867-1757 

Pat Roberts (321)867-1757 _ __ s' 

Mark Hill (256) 544-4327 or Brian Fung (256) 644-98-45 

/_&(*■ 
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